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&&&ft-ft&&.&&-ft^)SL&, &ikfti>L&^Jkto®>&ftliLfi& 
fete: 



it m % 



&fzjkjk^&&&&$]i£* &&&&&&&& 

^t-#*t^i(r#>S-*^^^^^-^ (bit length) , 
*fc#*t;Hj#-*t#E (addressed as one-bit area ) # jM^tg. 
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*«n (spin valve) # MR^. &ff£:ft0|n$ MRJl^^-#| 

it#^wni mr ^wIt^-^^s^w 

(magnetic waU) AM***. *it4t9Mtfr-f ^Hp4l#i» Jt^A#4 

#JLii.it-fer^ ( exchange) -5 £ «4l«Ut^4l^#«« & 

A *l| rift MR^, £t**^**MtT4]JLi«*f 

JMnai MRi&^t, J**M*#Atta*EMt£;&<fK #JL#-fe;fel 
A*#-#A*Wn#* MR«, #t#T#^#^Afe#b£tffe& 



$L (offering) f&*\>^&%m&ift&itikflL&i£<ib&fg.&jkKft, 

ffi$Mfa.$t&Q&£: fete: 
~4MHUfcJfc; 



^ Au jfr»4H Cu 

«A--*-8l«.«&*^Ui**— *AJi*i&**. (hill) #*t»TJME. 



4Mt*MMt* ^ 2t£«Hfc>5r iSj <$ & A4M4tft JL£ ^j^g-, ^ i 
- 4j A -fc ** T «* t ^4R4Aft fc^fc 



m 2 JUL***.*— **£JM*tWft^fcB. 
ZL&m&n (HDD) 110 fe£f-;MUfl'Nuit*-- 

HDD110 Ill &#l3f-;&## 112, ~£££ittfcfrl* 112 Jl#* 

A 113, 113 l****JHi4fc 114, — #WM*115, JtlNFB 

£4T*Mfr*flHfr4fc 114 115 JMMttfefttf 116, vxj^—m ? 



m3}&3j&M±tt%L>% 116 tf&UfrU 117. % 7 113 -t# 

-It A, atit*^^^^^«J^S 117 «4*-f ##£JLt*$fcfc* 116, 
>W.^#^^^^^J*: 114 ^a>j9tiL^^#^it 113 fthf-ftttttit-b. # 
^*7fN&#: 114 ^#->H3Le 1 t«.***«4** 10, "*i»***-f*. 
Jltif *4UltM»*£M*. 113 **** 10 «>^# 

113 -L&ittf— -£>fc#E, rtftSUfclM*-- ;feijL#-*fc#E#>&'ft: 
*f ;* 4 ft -JMU** iMM itit^^a jft + *t# E 6^i*«.^r> ft fl* 4T 4. 

T*. #&m2fr3 10 tiilito. 

Q 2 A^#JLi^*;& 113 4Li&^i^#Ji*^* 10 ^^j^S. M 
£ 10 fete^3t&7G# 1, 4feMUM)£ 2. 3. T*IU4 - 1. 

JiiMMfr4-2».TJMLft5-l, Ji#i^5-2 v;ULgj&6. #«f 
#** 10 MJI^4M4IMftftMMMl4|^^.-- Jj-ZLiii^&m&jMW. 
fUL&ft l. tt^4l«itflMMtftit# l ^ttlMW^***"*!* 
ApUUit^ 1 

il *J*4Ut 1-1; - JbAM d 1-1 -ML* -t«*# 

1 - 2; -iilMW^AA 1 - 2 -t^tf -t# * MM 
1-3, ^®^^>&«^^©^>5riSj4t^4fc; «JL— *>&^««^8fc 
te>g- 1-3 Ji4U»JLt*it4jU*A 1-4, MJi*£i9*J$BjttiHUt 1-3 

ti*<MLH&H&tt4Mt 1-3 #>8Hfc>5ri$7, &&,&i2l«t&jfc 6 %y?T 

^PUtsfrBJUMA 1-3 fikftfrfn&tik&M; l- l Jftb^flftM-ilA. 
*&4^i#JL**.-f-^r^Jiat#iJ«. 1-1 4b*JMt0Ut£i& 



JL#i6*& 113 libn &&&& l - l «M 

J&sMLiC/fr 1, iX^MlAHi^ 1-1 ^4fc^r^W$.4fciJ6-f-jatfi&« 

i&IMM*. 4hHU*«A 2 1 - 1 *##iMM&#ffi#JLit 

it^^^*tJfc##J ^ 1-1 #>&#£#^. >&#£#3&tt*p 

— &&Jl&4l% 600Oe AjtA4Mfi^M«tt'iMt4H4A^, aui— # 
«M*^4Mi« 600Oe 4.jtA«iL«4Wi»H«A^Jt. *jM4Ut«Ut 

JUHUfl4H^*#^*#*#}JH&t* CoPt 

^^^M^mMy^^M: 4- i g i - i 4*&jfc 6 -hw** 

*MMt, ^A— ^-**LR- 3, ^AirMA^TlftlM- 4- l ^i^^^ 

A, 3 ^A^i^#^#Ak^JL^J|«^4h|«4ftHHJt 2 # 

T&AIMk. #JL#T#Mk£4-l#>vfc/SJ. 

«£^SUiiMMUL&#- 1 # fl &*&¥lM: l - JMNMbllJfr 1 - 2 
iftAB&AH&A 1-3* &X*3tA#ttlb±MMJIk*A 1~4, 
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113 ;fe!*t#&i&it 113 ^^#-)t#E>^4fc^r/ k 4.6^^--^E 
)$L#j&>v 1LJ& cl. ^^'C>^JL cl 113 

cl. ^y*&it&*kJ$L%-i3L&—&ft 

1 tfi£>M£'«j££. cl tt^Ert^^-tf; 
#E#^4fc^>* >^^T^^#Afe,-j|-ia«^^JL#^>#^: 113 

10, ^*^^ii#4*L&3*^T^>&4- ltemtfj 
1-1 1-1 JLT&&#J%r+$L&-£3£ft¥t-¥&L 

& ij &&&& 1- l jLj*4L-+Mf$g4£$ r fLJi % &&&& 1 - 1 

#^I9i^it##>v*ii|, Ttf;£*Jfc4rti 6 M<&A 1-1 

*»_k/5fri&, 10 *^^A4t>S.#JLil^f-#S?.«^^ 

,0LiHfc£*Mfc 113 -Ltf>ftr&. 10 /t^— ^^^-j^^-f-, ^r^ii. 

#i&t*L§3^M, Au, Cu. Ta, «^Ru 

fed, Sj*^ Ail $» Cu #*«*Ut 3 10 tiftft 

#fe#b£3. 



:fe»Ji0fi£, T&S&M: 4- 1 J§ fj #i8M£,& 1 - 1 4*&Jfc 6 -HfcjtfTifc t 
#JLfc ££ff«Htx|-<fc4LS- 3 Tr JIL 

4-2-*. 4MtMU3L*.*M. 4I#M«A2« <fc4L*3-**MPftl|L 
3 *K ^ii#-#^riC^^T^^ 4-1, &T&J£,& 4 - 1 il 

1-1 t|TJtt<^#tt##4MUMU *-fTifc*jft 4- 1 #£4l 

^&T#£>i- 5- 1 4fc*J§TIMMl 4 - 1 #*k, ^HUUf-fcJt 5-2 
^A^^^A 4- 2 Ji, JSHAJF-ftlfr 7 113 #3S5tJ£&#E^4fc 

#;*±***JhtM». #-FTJML& 5-1 

m#>Tibi&M: 4- 1 ^>&, *f-Jt&*4p4% B 

£T&IM:4-1 ^^^^T^^AA^i^ 
^tf i£*tfe*Lg- 3, #£i9L-b*£&;fe, *ffc£;£i5#Wi&3*fe*L^ 3 

**_h#ri£, fcJ&te^ 1- 1 T^t&t'^^tttTSMM^ 4- 1 ***F 
4*41*9--*-**** A. 4UMt**«t* 10 |$ 

*4*A***J\ ##^ftl$^;HrT>Mu& 5- 1 *>-UH8u£- 5-2 
^|3im„ Pp^A 113 ^t«^.'J^#-^4^^^^^^L>ft 

io ^T#4^Mi§7iife#^-£'f#&. j**K **_L^r^., 
TftlMt 4- 1 & &&&&& 1- 1 TjR+^tfW^AttJMLfc-FT 
4-1 tt££;fr#^*tik*b& 3 TM#t* t£# 
*T>a<#tiU 3 frTJfr&Mr 5- l ^H*.***. io 
*#«isii8&*Jti&3tMMfc 113 -Mf&6*#&, ft-errJLKst&jt&titL 
3 fr&H&jkTtfi'l 

15- 1, ^JiT^a»^#^d»Ji-f-J&^t#JL^^-f 
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-t%L%£simT&&M: 14-1; rt#A**<IMtiUfgtTt*:Ml£Tfe 
IM- 14- 1 jLftjg,—£T«lM- 14- 1 *^^i€jJi*^P|Lf:>!l^^ja 
tk&yLft 11; £T&l£>& 14-1 -h^J^-^^^*^#I^JL^LA*^ 
#I#^fi-^iG^ 11 #>GflteHN£*]^ 12; vZXLM l«l 

12 ££&3£icJL%Lt&ffLj£j&.7Ltir 11 #£;£i*$i£JMF^jL^ 
*frfe#jg: 13; M^&£ft3£¥ji£*tiLtSLM; 13 JLZLgr&ft&ZL 
Jt^^^it^^tfc^bg. 13 ^?§^ii^^Jal^>#|a^7G# 11 -t 
*^A— TIMMt 14- 2**-£M-$LM; 15-2. 

10 **Ut* 20, >&|£2t,&iG# 

20, 13 *&7L'T&>v1L8l c2. 

^-^^*20^^^^^*10^>^^^*L^13^ 
Pa^TG^ 11 «lX$Lft&®i. ^i^^M^^LM: 13 ^%2fc^^^i±* 

Sifc, Jf4L&;fe«|4t* 10 #l*t, ^— 20 fcSfc*4Mr 
^ta.^ ift * *J -f&VLifc ifc . 

INI** 20 4Mt4UUfe 6 .Mf*£ 

T#£>g- 25-1, ^^--^JiT^^I^^^Ji^fe^^^^^r^ 
Jij£#J£#J#T&£M- 24-1; £Tife£§t>& 24-1 ttrMfcgrftJiisiJtJjlH 
RMtT&lM- 24- 1 *J-fe;febg- 23; ti^l3*•l£>£$:3:1 : - 

£Ti£#^i«&>#J&3it&^ 21, #JM&******fci§iMMM-fc 

23 JUL^TIftlU 24-1 #sJt$Lfi#)— ^fr&te, ft££*54Ml<, 
ttomiiXtlLtSLg; 23 &T2t#lL%LMz 23 -t^ 0L 

21 #>V#ft#£;£-*t,##^&#]y& 22; vX&M%&f&fa.&M. 

21 fr££mWm>%&&MM; 22 JUg A Jl&QM: 24-2 25 

-2. 

10 30, £>#0L*t£iG 



ii 



ft 21 y&$M%-#*L&Jk 23. 5l^*,*bg: 23 m^-^HM. c3„ 4§. 
A, i£+%^MM£: 30 ^^^^^J^* 10 4^b&^&-f^fe;fel 
M: 23 tfj±&&5T&%LM 24- 1 #Ji4Li&^|iq#£*^jL, ajc-fJU"^ 

£tikfa.$t&7t,ft 21 -h, MJM:^JW/ c ^f-4IMtjftit#- 21 60 fi 
£3W#4£#m 22 J§jtfpufc£^# 21 ttff'HfcJMFdH* 

W^DiA 10 ^7*~1NMfc* 20 af»*.=iMUi 

fk&jbft 1 JtptfUMrif- 1 ^-t4-^^T^*#^4.*-tH# 

*&4fc#l«i** 10 *^Til#-#^, RJbTeUMMfe 
& AH* * #4**1 £ £ A. **<M 

T*. #4ft£*&Jfc*|iMt* 10 

m 6- 13 A^^^J^^^i&^^^Jitit^-^Q. 

« 2^ m # JM?*,£&Jfc ( iM^ift ) FeZrN &L&60>&. 

wl 60 l^m ^Kft^-f-Ji. hi ti&i&MLM-* 5500a 60£>Mp^. 
*tW***^*»4«JUB 2 t^&60TJHgu&5- 1. 

>@ 7 ^r^, #,Mf*-Fjft.ji hi 60 3OOOA60 h2 JUSLMMmtt 

1 '^tf-HMrFJMLfc 5-1 60£&#^.fcx£A#t^#^60^. 

*»S8^, «,Mf 3500a 60 h3^4L«0lfjR^^TA64Ml4- l'-h 
^A— * Au i&A60fe#b& 3*. tt/ffefcA 3%MT— fc&Tftt$LM 5-1 
ti^^AM********-**. M-J$LK3*>&J$Lhl3JfriL?lk hi, 
*Jt£fc#L£. 3't*'#iMF*4^^-MLtf #**JL *-f T* Su£ 5 
-It******. 
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JisWtt^^A— M-J$Lh4% 400a2>] 600 A6^T^^L>& 4- 1 9 

^^4-1 t. h2 % 3000a, ifit'^^tf 

Jf-& h2 # 400A#J 600 A. 5iit*^*iMfri*T*MMt 4" 1 *>*L%l 

>® 10#h*r, &&%tem&J$LtflT&&M: 4- 1 t^^-MLAI" 

****** A-HM, tl * Ta 50a K 

* NiFe^&tf ( 20a ) VX&ft CoFeB ( 15a ) ; 

*rJt«^»»M^A*S*«HMtJi^A— * Cu ft Aft 

(30A). — # CoFeB 4MLtt3&*&& ( 20a K — & PdPtMn 
i&JL4Mt«LA (200a ) , >*>8l— * Ta #&#;&J.>& ( 60a ) . jMv 
*UJtflg Mtf^&^Af * Ta#Ati*Ms&4-E3 NiFe 
CoFeB # A#>£tt4&##'l£. 

£J8jfc*&4**|, ^^^Wt^^^*#«^^^, 11 #r 

^, ^A^^A^^-ftHt-ft^ 2„m #FfL£>£ w2 1- 

^4-1 ^Jb^^ifit-Wifc*^. 

4U»pUfcjft^,#- 1 JiaitirJBTOAMlUtjfti&ft- 1 ttifc£kfc*fe#J 

# 300Ai$j&#*3,*A& CoPt &Atf >g-^J&, *A*NV4A4L>MiJf 
& (lift-off) ^tS4t*#^^^^J, 12 #Mf, ^^^^#>#Ea. 

4Ulpi4UL^ l *>&£—*ttiki£&$}M?JtyJL 500a^j&*3, 

NiFe&Atf JiJML&5-2, #J.^@13^, *A>^£*W&:fc 10. 
#4fc>Ji/^fctf#]i£^>ir, 10, 10 
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